The Leucite Hills province is an isolated volcanic field of 14 lava-capped mesas and buttes, creating an impressive landscape in southwestern Wyoming. The 3.0-0.89 Ma lavas form exotic rocks described as lamproites, which are regarded as the most potassic （＜ 13 wt％ K2O） and incompatible trace element-rich primitive magmas generated in the deep Earth. The radiogenic isotope signatures of Leucite Hills lamproites are well beyond the range of any known oceanic basalts, suggesting that the magma originated from ancient, volatile-rich anomalous mantle, recently reactivated by the convective removal of metasomatised lithosphere present at the margin of the Archean Wyoming Craton.
I Introduction
Lamproite, a highly alkaline primitive volcanic rock with distinctive mineralogy and extreme compositions, has attracted significant attention since the host rocks of diamonds in West Kimberley, Australia （Argyle and Ellandale, famous for producing valuable pink and yellow diamonds） , and Arkansas, USA （Prairie Creek） were recogn ized as olivine-rich lamproite （Scott-Smith and Skinner, 1984） . Until then, kimberlite had long been regarded as the only primary source of diamonds, and lamproites were considered to bear little scientific and economic importance. The Leucite Hills, Wyoming USA （Fig. 1） is now known as one of three major lamproite localities （besides West Kimberley, Australia, and MurciaAlmeria, South Spain） , although the occurrence of diamonds remains unconfirmed. They were not referred to as lamproites until Scott-Smith and Skinner （1984） and Mitchell （1985） revised and organized the terminology of small-volume alkaline rocks such as kimberlite, lamproite, and lamprophyre. The growing recognition of the significance of these low-volume, volatilerich, mantle-derived magmas as probing deepest into the Earth, particularly for assessing the geochemical cycles of volatile elements such as carbon, water, and halogens, has now resulted in an increase in the number of science-oriented research projects. that of slow-spreading mid-ocean ridge） , combined with the facts that （1） contemporaneous volcanism leading to eruption of normal lavas occurs more than 300 km from this region （e.g. rhyolite eruption at Yellowstone） , and （2） mantle-derived xenoliths and xenocrysts occur in some of Leucite Hills lavas （Fig. 5; Black Rock and Hatcher Mesa） , precludes the long-term storage of magma at the crustal level, and suggests that the timing of the eruption is closely related to the timing of melt generation in the underlying mantle.
III Significance of lamproite magmatism
One of the main questions regarding lamproite magmatism in the Leucite Hills is the source of partial melt having strange compositions. It has been considered that lamproites and kimberlites are among the most extreme products of mantle enrichment processes （Hawkesworth et al., 1985） , which can be acquired in response to: （1） the introduction of fluid/melt into fairly normal mantle, or （2） the remobilization of ancient, volatilerich anomalous mantle. Based on radio genic isotope systematics such as Sr-Nd-Pb-Hf, the latter would seem to be a more likely source of lamproites, which has been invoked to be a lherzolitic-harzburgitic lithosphere veined with hydrous minerals （e.g. phlogopite and amphibole） . Thus, lamproite magmatism is thought to be unrelated to active subduction zones, but rather Sr ratios of the Leucite Hills may reflect derivation from ancient metasomes dominated more by amphibole than mica （Nowell et al., 2008） . The metasomatic event that generated the source of Leucite Hills lamproites has been envisioned to take place during the stabilization of the Wyoming Craton 3.2 to 2.5 Ga or subsequent subduction along the margin of the Wyoming Craton, but not later than 1.2 Ga （Vollmer et al.,
1984） .
The other question is what triggered the recent remobilization of the ancient veined mantle. Global lamproites typically occur along craton margins or in accreted mobile belts with a thick crust （＞40-50 km） and lithosphere （＞150-250 km） . This occurrence contrasts with that of kimberlites, which are commonly restricted to within craton interiors, suggesting that lamproites and kimberlites magmatism are distinct in terms of not only source material inferred from isotope data （Fig. 6） , but also tectonic setting and melting conditions. These distinctions are an important key to a complete understanding of their origins and geodynamic contexts. In the case of the Leucite Hills, seismic studies reveal an abrupt change in the lithospheric structure across the border of the Wyoming Craton （Fig. 2C-E, Obrebski et al., 2011） . A high-velocity keel is identified beneath the Archean Wyoming province, whereas a low-velocity zone is widely developed beneath Yellowstone, ～300 km northwest from the Leucite Hills （Fig. 2B） , implying potential effects of the Yellowstone hotspot （e.g. Mitchell and Bergman, 1991） . Alternatively, Lange et al., （2000） emphasized identified a vertical high-seismic-velocity anomaly beneath the Colorado Plateau extending from the lower crust to more than 200 km in depth, and suggested that delamination of the lower crust and continental lithosphere induce the uplift and magmatism observed in the Colorado Plateau. As illustrated in Fig. 7 , the invasion of the asthenospheric mantle into the shallow region is caused by the removal of the Colorado Plateau lithosphere, and has driven passive upwelling of the deep mantle. It is therefore possible that the trigger for Leucite Hills magmatism is related to 
